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General Information
All reactions were conducted in oven-dried glassware under an argon atmosphere using standard Schlenk techniques or a nitrogen atmosphere glove box. Solvents were purified by passage through alumina 1 The complex (Pd[P(OPh) (0) complex (0.6 mL of a 11.6 mM solution) was added to the NMR tube. The NMR tube was shaken, and inserted into the spectrometer pre-cooled to -60 °C. The sample was allowed to equilibrate in the spectrometer for 10 min before acquiring spectra. The equilibrium of Pd(0) species was studied by 31 P NMR spectroscopy at -60 ºC, -40 ºC, -20 ºC and 25 ºC.
The allylation of aniline by isolated Pd(dba)[P(OPh) 3 ] 2
A flame-dried Schlenk tube was charged with Pd(dba)[P(OPh) 3 ] 2 (8 mg, 0.00878 mmol), dissolved in 2.0 mL of C 6 D 6 , and aniline (40 µL, 0.439 mmol) was added via syringe. The slurry was degassed by three freeze-pump-thaw cycles. Degassed allyl alcohol (120 µL, 1.764 mmol)
S-4
was added via syringe and the mixture was stirred at 60 °C. The reaction was followed with 1 H NMR spectroscopy by integrating the ratio of N-allylaniline at δ 3.35, and N,N-diallylaniline at δ 3.60 and the ferrocene signal at δ 4.00.
The allylation of aniline by isolated Pd[P(OPh) 3 ] 3
A flame-dried Schlenk tube was charged with Pd[P(OPh) 3 ] 3 (9 mg, 0.00878 mmol), dissolved in 2.0 mL of C 6 D 6 , and aniline (40 µL, 0.439 mmol) was added via syringe. The slurry was degassed by three freeze-pump-thaw cycles. Degassed allyl alcohol (120 µL, 1.764 mmol) was added via syringe and the mixture was stirred at 60 °C. The reaction was followed with 1 H NMR spectroscopy by integrating the ratio of N-allylaniline at δ 3.35, and N,N-diallylaniline at δ 3.60 and the ferrocene signal at δ 4.00.
ESI-MS Procedures
Allylation of allyl alcohol by Pd(dba)[P(OPh) 3 ] 2 complex generated in situ from Pd(dba) 2 and P(OPh) 3 ,
According to the general procedure, Pd(dba)[P(OPh) 3 ] 2 (0.0175 mmol) generated in situ from Pd(dba) 2 and P(OPh) 3 , and allylic alcohol (100 µL, 1.5 mmol) was stirred at 60 °C for 5 min.
Allylation of allyl alcohol by isolated Pd[P(OPh) 3 ] 3
According to the general procedure, Pd[P(OPh) 3 ] 3 (0.0175 mmol) and allylic alcohol (100 µL, 1.5 mmol) was stirred at 60 °C for 5 min.
ESI-MS analysis
An aliquot of the reaction mixture (50 µL) was diluted with dry degassed toluene (0.5 mL) in an pre-dried vial and analyzed by ESI(+)-MS. The reaction mixture was introduced by continuous infusion with the aid of a syringe pump at a flow-rate of 10 µL/min through a fused silica capillary (with a 50 µm inner and a 184 µm outer diameter). The ion source used was a Turbo V source in positive ESI mode. The following MS conditions were used: temperature (TEM) ambient, curtain gas (CUR) 15 psi, ion source gas 1 (GS1) 5 psi, ion source gas 2 (GS2) 10 psi,
ion spray voltage (IS) 5500 V, the declustering potential (DP) was 40 V and entrance potential (EP) 10 V for all measurements. MS data were collected in enhanced MS mode (EMS) and MS/MS data were collected in enhanced product ion mode (EPI). The collision gas parameter (CAD) was set to high for EMS (linear ion trap MS scan) and an arbitrary number, 11, for the EPI, which corresponds to a pressure reading of 4.1•10-5 Torr. The collision energy (CE) was 25 eV for all experiments aside from the EMS where it was set to 10 eV. Acquisition and processing of the MS data was performed with Analyst 1.4.2 (AB Sciex).
S-6 Crystallographic data sets were collected from single crystal samples mounted on a loop fiber and coated with Fomblin® (wolecular weight 6 300 Da) at 100(2)K. Collection was performed using a Bruker SMART APEX diffractometer equipped with an APEXII CCD detector, a graphite monochromator and a 3-circles goniometer. The crystal-to-detector distance was 5.0 cm, and the data collection was carried out in 512 x 512 pixel mode. The initial unit cell parameters were determined by a least-squares fit of the angular setting of strong reflections, collected by a 10.0 degrees scan in 12 frames over three different parts of the reciprocal space (36 frames total). Cell refinement and data reduction were performed with SAINT V7.68A (Bruker AXS).
1 Absorption correction was done by multi-scan methods using SADABS.
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The structure was solved by direct methods and refined using SHELX-2013 3 using WinGX. 4 Graphical representations are prepared with ORTEP 5 for Windows and POV-Ray. All non-H atoms were refined by full-matrix least-squares with anisotropic displacement parameters while hydrogen atoms were placed in idealized positions. Refinement of F2 was performed against all reflections. The weighted R-factor wR and goodness of fit S are based on F2. Full details concerning the data sets and crystal resolutions can be found in the respective CIF files deposited at the Cambridge Crystallographic Data Centre under the allocated deposition numbers CCDC (963489) and (963490) 
